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was dried in vacuum at 100°C for 48 hrs,, to a level of 
water content smaller than 1 00 ppm. Sixty-two grams of 
propylene carbonate (PC) of high purity, containing less 
than 50 ppm of water, was put in a double planetary mix- 
er under inert atmosphere. To this PC, 1 .5 g of high mo- s 
locular weight (MW = 900,000) polyethylene oxide 
(PEO) containing loss than 50 ppm of wator was added. 
The mixer content was then heated to 60°C under an 
inert atmosphere and stirred at 60 rpm. The PC/PEO 
mix was stirred for about 0.5 hrs. or until the PEO was 10 
completely dissolved. Then 14 g of polyethylene glycol 
diacrylate (PEGDA), having a MW of 400-600 and a wa- 
ter content less than 50 ppm, and 2.5 g of trimethyloi- 
propane ethoxylate triacrylate (TMPEOTA) of high MW 
and of water content less than 50 ppm was added and is 
stirred until the mixture is homogenous. To this homog- 
enous mixture, 20 g of the predried carbon material was 
added. This composite anode precursor mix was stirred 
for 2 hrs. at 60°C under inert atmosphere so that the 
amorphous carbon particles became individually and 20 
homogeneously dispersed. Due to the nature of the car- 
bon material, the viscosity of the composite anode pre- 
cursor was higher than 1 0,000 cp at 75° C. The apparent 
density of the composite anode precursor was approx- 
imately 1.2 g/cm 2 . Approximately 100 mg of this com- 25 
posite anode precursor was coated as a thin (75-85 mm) 
uniform layer on a 1 0 cm 2 surface treated nickel current 
collector of 25 mm thickness. This anode precursor lam- 
inate is then either cured through exposure to an elec- 
tron beam (1 -9 Mrad) or overcoated with the polymer 30 
electrolyte precursor, then cured by the same means. 
[0034] A lithiated composite Li 8 V 6 0 13( based cathode 
(1.5 m Ah/cm 2 ) was mounted in front of the carbon based 
composite anode. The cell was discharged at current 
density of 100 mA/cm 2 . Approximately 1 .4 m Ah/cm 2 ca- 35 
pacity was observed during the first charge of the carbon 
based composite anode. Subsequent to this first charge 
of the carbon composite anode, the anode was dis- 
charged at the same current density, and approximately 
50-60% of the charge capacity was available. Further *o 
cycling shows capacity decrease similar to what was ob- 
served in LiA/ 6 0 13 cells. 

Claims 45 

1 . A carbon/polymer composite electrode comprising: 
a polymeric matrix; substantially amorphous car- 
bon, namely carbon which is 80% or more non-crys- 
talline or is microcrystalline in which 80% or more so 
of the carbon microcrystals are in a random ar- 
rangement, homogeneously dispersed within and 
entrapped in said matrix; and, further contained in 
said matrix, an interpenetrating ionically conducting 
non-aqueous liquid comprising a solvent having an 
alkali metal salt dissolved therein. 

2. An electrode according to Claim 1 , further charac- 



terised in that the substantially amorphous carbon 
is acetylene black or Shawinigan black. 

3. An electrode according to Claim 1 or 2, further char- 
acterised in that the solvent is a low volatility aprotic 
solvent. 

4. An electrode according to Claim 1 , 2 or 3, further 
characterised in that the polymer is a conductive 
polymer. 

5. An electrode according to any preceding claim, fur- 
ther characterised in that the polymer is formed at 
least in part from polyethylene oxide monomers. 

6. An electrode according to any preceding claim, fur- 
ther characterised in that the solvent is selected 
from propylene carbonate, gamma-butyrolactone, 
1,3-dioxolane, and 2-methyltetrahydrofuran. 

7. An electrode according to any preceding claim, fur- 
ther characterised in that the substantially amor- 
phous carbon has a surface area greater than about 
20m 2 /g. 

8. An electrode according to Claim 7, further charac- 
terised in that the substantially amorphous carbon 
has a surface area greater than about 50 m 2 /g. 

9. An electrode according to any preceding claim, fur- 
ther characterised in that the substantially amor- 
phous carbon has a particle diameier of less than 
about 5mm. 

10. An electrode according to any preceding claim, fur- 
ther characterised in that the electrode contains in- 
tercalated lithium ions. 

11. An electrochemical cell comprising a cathode, a 
polymeric electrolyte and an anode comprising an 
electrode according to any of Claims 1 to 1 0. 

12. An electrochemical cell according to Claim 11, fur- 
ther characterised in that the cathode is a vanadium 
oxide composition containing intercalated lithium 
ions or LiCo0 2 . 

Patentanspruche 

1. KohlenstolN/Polymer-Verbundelektrode, umlas- 
send eine Polymermatrix, im wesentlichen amor- 
pher Kohlenstoff, namlich Kohlenstoff, derzu 80% 
oder mehr nichtkristallin oder der mikrokristallin ist, 
wobei 80% oder mehr der Kohlenstoffkristalle in ei- 
ner zufallsmaGigen Anordnungvorliegen, homogen 
dispergiert und eingeschlossen in der Matrix; und 
wobei in der genannten Matrix ferner eine interpe- 
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2. 



netrierende, ionisch leitende, nichtwaGrige Flussig- 
keit enthalten ist, die ein Losungsmittel mit einem 
darin aufgeldsten Alkalimetallsalz umfaGt. 

Elektrode nach Anspruch 1, ferner dadurch ge- 
konnzoichnet, daG das im wosentlichon amorpho 
Kohlonsloff Acolylonschwarz odor Shawinigan- 
Schwarz ist. 

Elektrode nach Anspruch 1 oder 2, ferner dadurch 
gekennzeichnet, daG das Losungsmittel ein nied- 
rigfluchtiges aprotisches Losungsmittel ist. 

Elektrode nach Anspruch 1, 2 oder 3, ferner da- 
durch gekennzeichnet, daG das Polymer ein leiten- 
des Polymer ist. 



7. Elektrode nach einem der vorherigen Anspruche, 
ferner dadurch gekennzeichnet, daG der im wesent- 
lichen amorphe Kohlenstoff einen Oberflachenbe- 
reich von mehr als etwa 20 m 2 /g hat. 

8. Elektrode nach Anspruch 7, ferner dadurch ge- 
kennzeichnet, daG der im wesentlichen amorphe 
Kohlenstoff einen Oberflachenbereich von mehr als 
etwa 50 m 2 /g hat. 

9. Elektrode nach einem der vorherigen Anspruche, 
ferner dadurch gekennzeichnet, daG der im wesent- 
lichen amorphe Kohlenstoff einen Partikeldurch- 
messer von weniger als etwa 5 mm hat. 

10. Elektrode nach einem der vorherigen Anspruche, 
ferner dadurch gekennzeichnet, daG die Elektrode 
interkalierte Lithiumionen enthalt. 



w 



R v indications 

1. Electrode composite en carbone/polymere 
comprenanl : une malrice polymere, du carbone 
sensiblement amorphe, c'est-a-dire du carbone 
dont au moins 80% est non cristallin ou qui osl du 
carbono microcrislallin dans lequol au moins 80% 
des micro-cristaux do carbone sont disposes de fa- 
con aleatoire, disperses de facon homogene et em- 
prisonnes dans ladite matrice; et dont ladite matric 
contient en outre un liquide interpenetrant non 
aqueux a conduction ionique comprenant un sol- 
vant dans lequel est dissous un sel metallique alca- 
lin. 
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Elektrode nach einem der vorherigen Anspruche, 
ferner dadurch gekennzeichnet, daG das Polymer 
wenigstens teilweise aus Polyethylenoxidmonome- 20 
ren gebildet ist. 



Elektrode nach einem der vorherigen Anspruche, 
ferner dadurch gekennzeichnet, daG das Losungs- 
mittel ausgewahlt ist aus Propylencarbonat, Gam- 
ma-Butyrolaclon, 1,3-Dioxolan und 2-Methyltelra- 
hydrofuran. 



12. Elektrochemische Zelle nach Anspruch 11, ferner 
dadurch gekennzeichnet, daG die Katode eine Va- 
nadiumoxidzusammensetzung ist, die interkalierte 
Lithiumionen oder LiCoQ 2 enthalt. 
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11. Elektrochemische Zelle, umfassend eine Katode, 
einen Polymerelektrolyt und eine Anode, umfas- 
send eine Elektrode nach einom dor Anspruche 1 50 
bis 10. 



2. Electrode selon la Revendication 1 , caracterisee en 
outre en ce que le carbone sensiblement amorphe 
est du noir d'acetylene ou du noir de Shawinigan. 

3. Electrode selon la Revendication 1 ou 2, caracteri- 
see en outre en ce que le solvant est un solvant 
aprotique a faible volatilite. 

4. Electrode selon la Revendication 1, 2 ou 3, carac- 
terisee en outre en ce que le polymere est un poly- 
mere conducteur. 

5. Electrode selon I'une quelconque des rovendica- 
tions precedentes, caracterisee en outre en ce que 
le polymere est forme au moins en partie de mono- 
meres d'oxyde de polyethylene. 

6. Electrode selon Tune quelconque des revendica- 
tions precedentes, caracterisee en outre en ce que 
le solvant est selectionne entre le carbonate de pro- 
pylene, le gamma-butyrolactone, le 1,3-dtoxolane, 
et le 2 methyltetrahydrofuran. 

7. Electrode selon Tune quelconque des revendica- 
tions precedentes, caracterisee en outre en ce que 
le carbone sensiblement amorphe a une superficie 
superieure a environ 20 m 2 /g. 

8. Electrode selon la Revendication 7, caracterisee en 
outre en ce que le carbone sensiblement amorphe 
a une superficie superieure a environ 50 m 2 /g. 

9. Electrode selon I'une quelconque des revendica- 
tions precedentes, caracterisee en outre en ce que 
le carbono sensiblemont amorpho a un diamelre de 
particules inferieur a environ 5 mm. 



10. Electrode selon Tune quelconque des revendica- 
tions precedentes, caracterisee en outre en ce que 

55 1'electrode contient des ions de lithium intercaies. 

11. Cellule eiectrochimique comprenant une cathode, 
un electrolyte polymere et une anode comprenant 
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